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Cryopreservation is a technique commonly used to preserve cells for long time 
storage. It is widely used in livestock industry to store male gametes in liquid 
nitrogen. In this study, three Bos taurus adult were used. Semen collected from these 
bulls were grouped into two; 1) treatment group which was subjected to Magnetic 
Activated Cell Sorting System (MACS) then cryopreserved, and 2) the untreated 
group which was directly cryopreserved without MACS. Prior to cryopreservation, 
sperm were incubated in Annexin V then placed in the column attached to the 
magnetic stand. Semen analysis was done by using the Computer Assisted Sperm 
Analysis software (CASA). Parameters included were sperm velocity (VAP, VCL, 
VSL; nm/s) and sperm progression (WOB, LIN, STR; %). Sperm viability was 
determined by using eosin-nigrosin staining technique. Effects of different thawing 
temperatures and times were analysed by using iQ™SYBR® Green assay for qPCR 
with GAPDH as the reference gene. Cryo-capacitation like damage was then 
identified using chlorotetracycline/Hoechst staining assay under blue-violet 
illumination of fluorescent microscope (excitation: 400-440 nm, emission: 470 nm). 
All statistical data were analysed using SPSS version 14; p-value was set at 0.05 as 
significant level. Findings revealed that thawing at 37°C for 30 seconds for MACS 
processed sample was most suitable compared to other thawing procedures. At 37°C 
for 30 seconds, it produced significant data of VCL nm/s, 133.31 [im/s ± 4.38 (p = 
0.004), RNA concentration of 83.84 ng/ pi (p = 0.001), relative gene expression of 
HSP70, 0.097 ± 0.027 (p = 0.048) and CTC/Hoechst assay, 50.6% of F pattern (p =
0.045). Hence, we can speculate that the usage of MACS as the sperm preparation 
technique as able to enhance sperm cryosurvival rate after cryopreservation, however 
the fertilization potential of these sperm has yet to be determined.
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CHAPTER ONE 
INTRODUCTION
1.1 BACKGROUND OF STUDY
Cryopreservation of semen had been successfully used widely in the 
agricultural world because of the advantages it promises. Cryopreservation allows the 
genetic improvement of agriculturally important species. Beside that it also helps in 
controlling the spreading of sexual transmitted diseases among animals. Moreover, 
cryopreservation is an important process that can maintain success in the production 
of agri-food industry (Bailey, Bilodeau and Cormier, 2000). By using this process, 
farmers can now select semen from strains that are not physically present or available 
when required.
By means of Assisted Reproductive Technique (ART), especially Artificial 
Insemination (AI), only one ejaculate from a genetically superior male can be used to 
impregnate multiple females in order to maximize the distribution of important and 
favorable genes. However, despite the advantages mentioned above cryopreservation 
also impairs the fertilization capacity by a factor of sevenfold and the spermatozoa 
viability generally by a decreased of 50% (Lessard, Parent, Leclerc, Bailey and 
Sullivan, 2000). The process of freezing and thawing cause damage to sperm 
physiology and morphology and it is generally accepted that cryopreservation 
impaired sperm transport with low survival of the spermatozoa in the female 
reproductive tract (Salamon and Maxwell, 1995).
Thawing is a very important process as it retrieves the cell to the original 
condition after had been exposed with several environmental changes (Hammerstedt, 
Graham and Nolan, 1990). Past study had shown that, increasing in thawing rates can 
reduce recrystallization of intracellular ice, a process that can damage mitochondria 
(Cordova-Izquierdo et al., 2006).Varies of temperatures involved in freezing and 
thawing process had reduced the proportion of motile spermatozoa by causing the 
ultra structural, biochemical and functional damages. Most of the damage occurs 
between 0°C - 20°C, a range that has to be crossed twice during freezing-thawing
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